Development of a liquid chromatography-isotope dilution mass spectrometry method for quantification of fentanyl in human plasma.
Fentanyl is a potent analgesic drug in relieving chronic pain in patients. In this report, we present a simple, reliable and sensitive LC-ID/MS method for the quantification of fentanyl in human plasma. LC-ID/MS analysis was carried out on a triple quadrupole mass spectrometer operated in positive electrospray ionization multiple-reaction-monitoring using the transitions m/z 337.6 --> 187.9 for fentanyl and m/z 342.6 --> 187.9 for the internal standard (D5-fentanyl). The calibration curve covered the range 0.02-10 ng/mL. The intra- and inter-batch precision were less than 6.739 and 3.126% for fentanyl and IS, with accuracy from 94.16 to 102.0%. The lower limit of quantification was identifiable and reproducible at 0.02 ng/mL. The validated method offered increased sensitivity and wide linear concentration range. This method was successfully adopted for the evaluation of bioequivalence of two fentanyl transdermal preparations after single dose administration to 20 Chinese pain-patients.